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m m w 

:^m\t. 2 0 0 3^9^ 2 4B\zmm-^nrzB^m^wmm.m2 003-33 
201 3^iznvm^m^^mv. ^oinm^^^^zmmir^bo 

tb^omm^t^wummizm^nx^^^o '^'z>x.kK^^mf}^-om\^mm\zi^m:^ 
<Dmmit^mmr^rcib\z\-mm<Dm^m<ti)^'Jii^^t-^nx^>^. 
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i. Mnm<D7tm^i&^-^'±t3i\'fn\t:^^^C, Si, Mn^055^* 3 7 0 - 

5 4 OMP acD3Sgg$sffl©i^^;i/*7?^M'rstTR I Fm^^n^rcit>\z>^-m 
f3imm:t-7. "T-r-i h ^^mT mM^ t j&t-e^;^: <h -5 p^M^i^ 

ifi^^. U-dX. ^.^^2 70~340MP aj^g^^fflfi^j^^^fctlTVi^gg^ 

5 4 oMP sim&.±<om^mmu^mm't^^t\t.'fu7.m,mx<Dmms wtm 

^m(^mmni\^'V\tMV<. ^S^S 7 0-4 9 OMP ai^McDigm(DiS&ffl;&t 

I^Jt©J:5>^iK''M145&^e>> «aj;ltf«ltlB^O 9-2 7 8 6 9 7#^#. #ia¥2 
0 0 0 - 0 2 8 1 4 1 -^^i^j^TJd:. @^N©JtJn{;ia; J9 BHtt^|B]±^1±> 

CD<STd^i>?^Vi(DT^^LT6 OMP a J^±(DBHSdt#e,tl§ 3 7 0 — 4 9 0 
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\zm^^. -r;^^-^, 2^^0j«. 3 7 9 oMP.amo^^m^Momm^^ 
-^xh-fu^^iz^^zh-f^mx^mmm^m-fmrn^z^Kf 5 4 O'-e 4 omp a 

BHmzmn^i}\ixmmmmw.^^zs^(DmwL^^m\z^^hxmmx^^:^m 

nXl^^S 3 7 0 — 4 9 OMP aSS^mfe<Z)i$jiynirX<£ii:0tC:feV^T. I^^^B 

rcmu^^^rcib\znMm9Z'^m^rc. 

^(DBM. C =0. 01~0. 2%. Si = 0. 01~0. 3%. Mn = 0. 
1~1.5%>P ^0.1%. S ^0. 0 3%. A 1 =0. 0 0 1~0. 1 

N ^0. 0 0 6%, mmfi'^F eRn^-p]mm^mmi!)-^^fsi^mmx$> 

2^3^^iC>&i>0i^l^MiitSf*, %m%\ZX. C=0. 01 — 0. 2%, Si=0. 
01~0. 3%, Mn = 0. 1 — 1. 5%, P^O. 1%. S^O. 03%> A 
1=0. 001~0. 1%. N^O. 006 %> ^IfBiibT, F e Rr;:^ nJiSe^J 

H«J&«#e>n5. 3 7 0-4 9 omp ajSi(Z)5l3S3tg!©iii:KT^'^T 
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h':ru7.izj^^n'r^mAhm.mm^iinmm\z^o 54o~64omp 
Mie^>#'r«> mm.%\zT. b = o. 0002 — 0. 002%, cu 

= 0. 2—1. 2%^Ni = 0. 1 — 0. 6%>Mo=0. 05— l%sV=0. 

02-0, 2%> cr = o. 0 1-1%, j5^e>s*^^ns— a^:^c«Zl®eJl,±Sr 

Mi3^#-rJ*, -^^iZ. mm%\ZX. Ca = 0. 0005-0. 005%. R 
EM=0. 0005 — 0. 02%, (D—m^Tcitum^^^l^X^J^h^o 

:^^m\zm^^mmm^<r>mm:^m\t. mm%izx. c=o. oi-o. 2%, 

Si = 0. 01 — 0. 3%, Mn = 0. 1 — 1. 5%, P^O. 1 %> S^O. 
03%, A1=0. 001 — 0. 1%, N^O. 0 0 6%, m^tVX. FeS. 

u^-simt^^mm^^^T^m>^^'^m'r^cL\z^^xw'^-t'r^x.ms^. 
mmwiii't(ommx<Ds.Tm(o^^i!)t 2 5 %sK±f}^'Dmm^(os~fm^ 1-1 

5 %T* D ^ *>o;^TmS*^A r 3^^;^MS^£;± (A r 3^^^^^+ 1 0 0 'C) 

mu^A r 3^ii^MS*iiA r ^mmumKi.±(Dummz i - 1 5#«i#b, ^ 
0^3 5 ot:*Ti 0 o*c/s e cw,±<oi!^mmm.x?f^mvxmMm^tv. a 

5 0'C7K#ST#^mSXSi:. 
t&IBIi:^T«, {fcJttfjEMOiai6i!a^* (Ar 3^^^iaaf+2 5 0*C) 
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m^^BHmtsKTomm^zm^wmvrcio ^n^n(Dmm.^^ J I s z 2 
201 \zmm.(D5^um>¥^^mv. ::n^u.mmz 1 0 ccx e o^oDAum 
^mm^mvrc. ^(dW:^ •^^\z2%0^m^n't^^um>^\zn-¥iyrc:Wi. 1 
7 ovx 2 o^(Dmmm^nn:i:wzmm^^mmm^miyx-fy>Bnm^mum 

4Whi^<\t3y4^i<Lm^K>^miyitun^&M-^\^mmzmmv. ir^^- 
;p^^^ffli^TX'y^>ifbfe„ %^mwLm.^m\-^2 0 0-50 omom^-vm 
m-^ntcmmyo. 2mm. (t) <^i/4t> 1/2 tfc^fett^ts^©^. 
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mitt\t:^V^-^)Vyj:.^^h<DW-i^UU (dm) (ds) 
ISCDlf ^;/:<7— (Hv (s)) /^ffiotf y (Hv (m)) 

T-So mnm:=-mt^^(D\dy:fy-7smmtmzj i s z 22441^13^©:^ 

ni^^mmitTf}^ 1.5-6 xm^mmt. ^^T:/n yh^n. ^nu^omm^^ 

^mz.^mtuxm-^nx\^>^o 
^r:i-:fuvh}^mmz\t> mu(Ds.i7umM^mm'^nxi^^o mi^p. pf 

V>ffilll55>^* 0 > *i<D#:5BI^«t 3-20 Xfj^^Dm^it-^^ 1 . 5-6 C0:^'&^ 
1^^=^BHS*^6 OMP a&.±ti3i^ZLt^§\rc\Z$^M,Vr:i, 

\,^ti\tmw^x$>^xh^v^j^wxS(DB^'^^ik}^(^±^f)mm-^n. ipxtcck 
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#:ai)-^3~2 0%T. SgmJtl. 5-6. OfiAi^^^^i^^^-ra&^o 

6 frso 

^z.t.tit,j^-mr^^^o >^?'J3f:^;^:7a:^'f bi:^^ffioiia^jt75n. s^feiSTtt 
wM-fs.m~m(o^m\zi:.r^mm'i^y'r^o fsi^. mm.^~m^'^)Viry^^ v 
(o^o\zmmytmtf^mm^nmmf}^±.^\ytmtfs.^m'^\m-^mzm=Lm(D^ 
%M-^^<i^^mmz^K>. ^^-m. mni^^zim<D^m^^mz< <tsiK)m 

^-r h<D:sFJ^)&g<DJiPSic:«#lcmB:b?^Viji>M^n^©m;i^die.«2 5 ^miJ;^ 
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s amp ling length) 2. 5 mm, 1 n (W'lffi:^^ : travel 1 
ing length) 12. 5mm) $>^:itf}m^ hi^^. ;in\t. m?L 

N^O. 0 0 6%T«b 1 0%^t>T^TOBHfi;&«4 OMP a£A-h. 10%^t> 
T^l?(Z)5l5S3ltS©±#ft (ATS) OMP aJe;l±#e»tl-5Cl<hfe#IBbT 

S i , MnJi, 2^^?gj^*5V:»xa^75:7C^T^S„ ^nC)7E^«4 9 OMP a 

i^jpf ^*^> 0 . 3% ^m^xmm-t^ t^(D^Mi!)mm\zi%m u# u 
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i+Mn) 596^m^xmim'r^t^m7t)m<f3iY)T^. jpxtsdt^'fb-r 

i:0. 0 2%£i^Td«M*LVio 

A 1 mmmk(oit}t\zo . o o i %i^±^^jnf 'S^^^^M>^>^*^*«. 37. 

i^s 0. Qoo2%mm'vu^<D^m^n^rcib\zyf-t^'v$>r). o. 002% 
^AT^snrst;^^:^fijnj&«®j:^. j:-3T, Bommt. 0. 0002% 

•^^iz. ^m^it-^-r^rcmzo. 2-1. 2%<5[)Cu, 0. i~o. 6%(d 

Nix 0. 05~l%<7)Mo> 0. 02 — 0. 2%(DY. 0. 01~l%ODCr 
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m<D^m^mt'^'itxmmit-r^7bm'Vi^^o fcfdh. o. o o o 5 %5i^^mijp 

\^Xh^<D^MffifSi<. C&fSi^itO. 0 0 5%S:®;^T. REM?^&t^O. 0 
2%^mXXmiiahXh^<D^^ffima't'^oZ.<orcisbC a = 0. O O O 5~0. 
0 0 5%^ REM=0. 0 0 0 5~0. 0 2 ^^^JoT-S ^)!>«M^ bV^. 
tSi^. Z.n^t:^^^ii'r^m\ZT i . Nb, Zr, Sn. Co^ Zn, W. 

us^^Wrxi%&rf^^Lxhmt>fsi\f^o i^if}^i^:f3iii)^^ s nitmmmmm\zm 

;k\z. :^mm(Dmm:^^(D^Mmm\z'Z)\,^x. &rf\zmm\z^^:hc 
:^mm(Dmmmm^^^ m^^(Dmh'^mmB.m\^rcLWz^Mt^:^m'^. f^r^ 

&m^(D&mM^rc}tmmmm.^-^ ^\zmmi^>'D^y-( >izxmmm^m'r:^m. 

^\z\^;:in&(Dmmzw^^mmm^m-r:^mz^^xmm-^n^o 

:^mm\z^^>xmm&m\z^nr^mm:^m> 'rfsitDt>mi^<Dmm:^mtmz 

m<D 2 'Ammxm'^<D^^^mm\tzf3i^^^ \z^^m^^m\ ;k^^xm'^(Dm 

vi. mm\z\t7.i7 ^ ^i;':f^mmi'Xhmt>:/3i^\ mmm7t^^xmc:^y':r(Dm 
^\z}ttmm.mh-(D^^m^EEmm\zi^mi^x%^\,^v. ^t^^xr^mmzimmp 
\zxniBmvrcmzmms.mi^x%^^^o 

m^(Dmmum\z^^^x\tmzmmtu^^t^. 140 ox:sx±x$>^t. 7. 
^-)v^ymifi^mzis.K>^mt^K>i}myr^(Dx. mpMs«i 4 0 o-c* 



wo 2005/028693 PCT/JP2004/014286 

11 

Kmfsi'^rcib. m)i(Dmu^f^m\iti o o ot:£Ji±;j>^M*bVi, $e>j;i«^ 1 1 

12 5 ox:^m^^ tit±^fBEMmTmmti^ (a r 3mm^um+ 1 o 
mi^Wim^ (At ^^mMum-\-2 5 ox:) e;±i:-r^rcJ6icM>^ic^&CTm 

0f^JE7K(D®?^mP (MP a) x^fltML ( U h;i// c m^) ^0. 0 0 2 5 0 

1 vol. 77 No. 9 pl 4 5 0#M) 
P (MP a) =5. 64XPoXV/H2 

Po (MP a) : mSEi] 
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V OJy hJVXm in): y XJVm^M 

H (cm) :mummtyx)m<Dm.m 

L OJyhJVycm^) =V/ (WXv) 

V (U y b;i//m i n) : /^JmUM 

w (cm) : y X}i^^rciomMm.f)mumm\z^rc^x\^^^m 

V ( c mym in): M^^M 

'xX^~U>iJ^{Cj;oT^^^®(^^:;^iif$Ry/e>n 5 Atm (1 S jt^mRy, 
1 : s amp ling length) 2. 5mm, 1 n (fF-fiffiS^ : 

travelling length) 12. 5 mm) fi^Tt;^^ J:: "5 lc> 

^ wt)f ;^ U T b * -5 O * g!^ <fc 86 5 ^IJAI^ (zff ^5 b 

mjEMi:tfc±tfffiM®^it'>^-hA'~*^'&b, mmmz.^±.\immi 

h^fil50?iiffb-r^TM*bV>#U=f:^;V>'x^-f ht^z:*B0)|a#]t;&5 2. 
tfc±frfffiMj^TMS (FT) r aiS^j^iaSfi^J: (Arg^Hj^M 

^+10 or) e^TtTs. eiJiTAr 3^^;feiast«. *«j^«jjiiT©th^3S: 
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Tf^t>t>A r3=910-3 10X%C+25X%S i-8 0 X%Mn e q 
tctdh. Mn e q=%Mn + %C r +%Cu+%Mo + %N i/2 + 1 0 (% 
Nb- 0. 0 2) 

^rc\t. B^inoJ^'^. Mn e q=%Mn+%C r +%Cu + %Mo + %N i 
/'2 + 10 (%Nb-0. 02) +l't?ab'5. 

SIIIT, ^ifo^c, .%S i , %Uti. %Cr, %Cu, %Mo. %N i , % 
NhU. ^Ttmc, Si. Mn, Cr, Cu, Mo, Ni, N h<Dm^fp<D'^^ 

i±±\ffmmmTmm (ft) f)^AT ^mmj^um^mx-^^t. a + ro-^a 
T^^m^$>^<o'v. At 3mmAum&.±tT^o i^tcs i±±\fmmmTmm 

(FT) if)^ (At ^mmj^Mm+l 0 0*0 JBEMi^T^® v'ai^-r 

^^^mmmiz^^h-r^^^ammiim^tiuif^o^i!. it±.^fB.mmrum (f 
T) « (At s^Wij^um+i oox:) sTfii-r^o 

it±\ffmmmr'^. a t ^^m^um^mA r ^mmj^mmu^cD a + r <D~m 
ummz 1 ~ 1 5 ^un-t^-fy^ z. (Dummmtft i ^ <t a: ^-i- h - 

:t-x■7":^^ h<D-m^mi}^-^^izmn'^~r. mmmzBmtT^s.^um.m7t)^ 

Ari=8 30-270X%C-9 OX%Mn e q 

mm^&mz^m^^^it-^m^vi^^o :^<iz^nmTWi. 3 5 ot^^Ti 0 or/' 

s e c ^±(D^mmmx^mi^ 3 5 or^^T^^m^jO*. lOO'C/'secj^ 
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fs.^. mwm'^(D'miE'^'^mu^mx\z^^m'\^(D^±.(orz.mz\%o. 1%^ 
mmk<ommmm\zm^^'D'^^mtrz.}sb\z\-t. mm^'D'^m^\zmmh. 

OTtc, mMm\z^r)^^m^'^^\zwm-r^. 
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m^iti!)^ 1 . 5-6 xm.mit7!)i 1 . 5 u±xh^o (Dmmm i ~ i 2 t-«> a 

±is.&.^<Diti^m i^8Xits uT(Dmm^^oX7^?^m<Dmm^xh^o 

m^m 5 (Dmm^x^^(Dx\ m^m 1 mm.<D n&oti-?>^^ ^mmm^n-r 

JtlfeM 2 T'f* . i±±immmTmM (ft) ;6S2|s:^|gft^]g5(D^H^T'feS 
JtgjM 3 -ef*. i^#NFF^;d5;2|c^pjff^:^ 5 (Dmm^Xh^(DX\ 1 IBm 

6<^-Cff^^l|2S«©S6<j^-t-5 ? i5'nJmiife*5^?jtb-r+5>''jtAX^^^BH*: 
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p a&^±<DBHmi)m^n^rcib 3 7 0-^4 9 omp a.mo^m'skmo^m^'^^ 
'DXh':fU7.\z^^nir^mxtmmm^Hnmmizj^o 5 4 o~6 4 omp a 
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1. iaxmrnmrnm^^-DX. 



c = 



0. 0 1~0. 2% 



S i = 



0. 0 1 — 0. 3%. 



Mn = 0. 5%. 

P ^0. 1%. 

S ^0.0 3%, 

A 1 =0. 0 0 1~0. 1 %. 

N ^0. 0 0 6%> 

B =0.000 2~0. 0 0 2%. 

Cu=0. 2~1. 2%. 

N i = 0. 1~0. 6%, 

Mo = 0. 05~1%, 

V =0. 02~0. 2%> 

Cr = 0. 01~1%> 
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C a = 0. 0 0 0 5~0. 0 0 5%. 
REM=0. 0 0 0 5~0. 02%. 

5. mj:mmmmu(Dmm-:^m-i^^'DX. 

C =0.0 1~0. 2 %. 

S i =0. 0 1 — 0. 3 %. 

Mn=0. 5%. 

P ^0. 1$^, 

S ^0.0 3%. 

A 1 =0. 0 0 1~0. 1 %, 

N ^0. 0 0 6%. 

5%X$>fD. ^^rDnrumt^Ar 3^m}^m&&.± (Ar 3^^^m^+ 1 0 0*C) 

mmu^A r a^ti^M^TN^^A r i^mum&.±<Dm.mmz i ~ 1 5 i^uw 
^©ms 5 o'c^Ti 0 0*0/5 e c&.±<D^miiLmx^mi^xmmmut 

3 5 0'C*^^T##®SX@^:. ^*T^o 

it^^/frnmo^mt^Wim^ (a r 3^si;iiciiit+ 2 5 ot:) ^±.tt^o 
7 . 5 \zum,(DiBJLmmmmwL<r>m^m-^mx^'ox. 
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8. m7^m5\zmm(D-mj:mmmmu(Dmm.:^m'v^'DX. 
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